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ABSTRACT : PROBLEM TO BE SOLVED: To obtain the subject new catalyst capable of more 

economically producing high-molecular weight and uniform polyolefins by using a specific 
transition metal compound, an activating cocatalyst and/or an organometallic compound. 

SOLUTION: This new catalyst is composed of (A) a transition metal compound of the 
formula M 1 A a B b X c [M 1 is a group 4-6 transition metal; A is an 
anionic ligand of the formula (R 1 to R 5 are each H, a hydrocarbon 

or the like); B is a cycloalkadienyl derivative; X is H, a halogen or the like; (a) is 1 or 2; (b) 
is 0 or 1 ; (c) is 0-3; (a+b+c)=4] {e.g. 

[bis(dimethylphosphino)(triphenylsilyl)methanide]zirconium trichloride} and (B) an 
activating cocatalyst [e.g. a protonic acid such as 

diethyloxoniumtetrakis-(pentafluorophenyl)borate] and/or (C) an organometallic compound 
(pref. trimethylaluminum or the like), wherein when the component B is the above protonic 
acid or the like, the molar ratio A/B is pref. (3:1 ) to (1 :100). 
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t'iaft-? ^^^-7^5: ^jfi $ -ttT fi#t=JB V ^ ft c t T 

&ft. 

[0022] *&Bfl<D:tU7 ^ y*-^fflttdi«0«J^^ 
t'$>ft (B) Stt^fc{!^A ; ^±i£feT'feft*S#. TcM 
f>tt±i£%fo il^Al^t: J: *) %t>ti& * >xM 

r'^f "/7M h. An-f -^-f bm<?)fi*vyMM ; tyt 

U a^-f h . ^7 h 7 -< I- . >M 77 A b . 

h , fzjj-^'f h. V—-37-4 bm<7)7-X 9 3 4 bM ; 
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a5^hi; >f b . 7 U ybt-f h^)MS# 

R ; H >7 <-»M b , 7 y t7 h » 7 0 S 7 D7«i 
iJESm : -fet*5>f b • ■'*'.) 3frX-t)A h^r^AX-^ 
fS.^ixtcni±M.^mfl Z t tfX't* h //. £*i£>OR 

r/wx? 'j t LtusfcUHt*- b y -7 a. *iwt* y 

Mlz&^xm^ttft&tt&Wlt LXteWiitf- b U -7A, 
tsfttf >J *7 A , Jg-ffc; y f"7 A . ft"? 7* * S"? A , ia-ft 
T/i$-*7A. ffifkft, fefLTy^-^A^TH^yti 

/\ny >4m ; «shb h y *7a, eas* y «7a. sr^r 

A. ifcBtf- b 'J •> A. ^^/Uv A^IRBMS : 'J y 

Btf-hy7A, yyfg^u^A. 'jyir^s-w, 
y y^ry^e-^A^o'jyKig^f^te^ia. *>J:tf 
ifci§7-by7A.. ihs^'J^a, ^a^s^y^A. ^ 
xylt h y ^A. b y ^A^iOW^KS'Sri: 

[0023] Si±««!liO*«a-^«c±jjtCfflV^^&^r 
HMk-^flJl: LTii, t-^S^V'JWD^-f b\ 

BHk^Vua-^A. #BMt? nA^tfwkSffclftHM :*y 
[00 24] *^BH(ctJ^TfflV^ixSffi±i£ll<7)^% 
T'ib & #JR 4 * >• *«Jg«*«W x* > L£ 

■c, ftf^ctirf-^ry^-^A, y^i^^Ty 
^e-^a, j^Ht/r^-^A, ^^-/i^/wry 

^-^7A. h'J/f/l-T/t-^. ^y/UTy^EX 
m>A, ^^/l^rv-JbTy^EX^A, hyv*v7W 

f^ryt- »7a, h | jt?f.'i'7y ; t-'?A, #77 

zfisjVTV^— »7A N ^^xV/t-y^/l-Ty^:— >7 
A, y^^^fy;l7yt^W, ^^^X^X^" 

/ur^^-^A^Biia^Ty t-^A^^y. r- 

yn»7A, N-^f-Zl/T-y-^A. N. N-Sy^f-;V- 
TX'J~vA, N-Xf^-7- y-^A, N , N-v : X 
•f-Jl-T—V — *7A , ^yy^ryf-^A, h;M>"'- 
»7A. i^y^/WTy^EX^A. hi;0>--;U-T>^:- 
*7A, N, N, 2. 4. 6-^y^f-A-T— 'J— *7A 

^7?#i£T > ,; e x*7A# f-:* y , h h t >iiy ; y< f-/M- 



df V-^A, >'x-f-/l. yj---^ V -"7 ASfcD^t^ V — ^ A-f 

[0025] *%mvy*\<- 7 i vn&mtM0toiBa&St 
x-foz (B) ?^^uHj«asE*«^/i'*>'ii«a-c , &s*^, 
^Ixli 1- y yn 9 >x)V* r- h y a . h y 

^ ^ >-x/P7hx— s# y ^a , t'x ( h y 7 a Jta^ ^ 

>.XA^7— 1-) ^/ly-^A. fx ( 
yx^*t- h ) /<y «7a, h y x ( h y 7/^n> > 
y^;^t-b) f-?x>7A, ( h'J7/^ 

n^^yx^t-h) ^-^A, -fh^dfx ( h y 

X ( h y 7>V*n* 7 > X/l-'Th^- h ) vn^-^A, ^ 
y^-JfX ( MJ7^D^^y^*t-M — ^-7\ 
^.y^^x (bij7y^n^^yx;P*t-M 

b y x ( h y 7;i- tn^ ^7 y7Ji-*t- h ) h 
U ^ yx;P*t- h^. h 'J .x ( h y x;P?r 

o^< ^ yxM+- h ) **7St h 'J x ( b y 7/^0 
^^yx;^t-h) T/L-S— >7A S hyx (h'J7^ 
jj-n^^yx/U^T— b) ^y>7A. rl-^^X (b'J 

t'yx/i/*t- h 'J f-^A, ^y?7?Wo<y-fe'ya 
h -r h y »7A . y/ixn^y-e y^^* 
7— h*'J7A. f x (^y?7;^n^yt*yx;^ 
^— h) v^^A, fx (/<y^7;U5j-nO-tf"> 
X/P*7— h) *)l-y7A, fx (^>'^7^otC7<y 

t'yx;k*t-M axij7a, hyx (^y^7^o 
^yfyxy^T— M ^-^x^a., fh^W (^y 
^ 7)V$-w<.> -f y x;i^* x— h) isfoa—*7J>^ fb 

7^X ('<>"?7flsJrr}'<.>4?>X)l>ft-)-— h) r\7 — 

t7a. ^.y^^fx C<y^7/l-3f cKCy-te* y^;^t- 
h) x^-7". ^y^^fx (^y^/^n^y-fyx^ 
h) ^y^/K Mix (^7;^n<y-ify 
x/i-^-r— h) ^. ^y^7/U^-D^y-ifyx/U*7— 
hffi. I- y x (^y^7/l-*o'<yt'y7v;l'*t- h ) 
jfr^SL hyx ('<.y^7yp5l-o<y-fe'yx;^7-— 
h) T;t/S— <7A. hyx (^y?7/Ko'sy-t'y7. 
/Wi— h) ^'J^A. r-h^^fx (^y^xyU-^o^ 
y-t'yx;^t- h ) M. f -x ( h y 7iv-*u* 9 yx 
h ) ^a. ^.y^^-x ( h y 7/u^- 

o>?yxMt-h) -^-x\ fx (^y^7;w^o 
<y^y^Mt- h ) -e^-y-^A, fb5^ C< 
y^7;U7rn<y-L i 'yx;y^7--b) f-^-»7Ai5±t^ 
^y.7^rx (^y^77i--7}-a^y-fyx/^T— b ) — 
^ 7 m S: f 4 •- ^"C" & * . 
[0026] *mW*U7 -f ya^RW^WJftlK^- 

Xfoh ( b ) aefl^M^//*^+:y|Sl^f4:T*l>ii 
^\ b y 7;^opig, b y 7 onite. b y 7' 

nti®. ^y^7^^-nSS#iS, rb7 7^c?b 
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[0027] *»B«*l/7 -f >-S-&ffl*B*tf>« 
( B ) v§tt(Lffljfi!fe^^M^1±$ii/cllH* 

:TSSft Lfcitf) . *>& ^«@«c3«BLL$: *S8R 1 ~- 

•t&mmmi, 2. i3££>&iuk?. znsfi^i 

;P 5 T , ^ U # - -7^ *i/T &<a&&mtt!faWWf hit 

it. — tt* (9) 
WR7 s Y t (9) 

wi±igfl8ai)K. 2m. 1 3fls*>&JWSFF-, 

ZnlH«JSn f> mifti h Bl=PX'h 0 . R 7 

nmmm. 1-30 «o^bK*s-c$> 0 . 

<7)*m&7 %X'Wfc^iXtzmX'h h . YiivNoy^, 

3? t TS> 0 . s + 1 JiSB^RK^FM^BMtatt* L 
^. ) TSSSftS&WSTfc*. 88IS»1~3 OCO^-fL 

5miKfl»K*X b LTii 7 x , h 
Tf-;i^ ^yf-^S, ^7" > ^;l-S. 

[0028] $mmm&tz\tmm^*ify\k%<n$m 

[0029] *?KB«*l/7 -f ^a-^fflMM^tifiJcfiJc^ 

t*4 (B) m&mrn&)mwmmtfj)tty&.ftx- 
&ifrcr>m'&. i xymt^mt-m; (io) 

[Cation*] [Anion"] (10) 
T*3*U [ A n i o n- ] {±4 * yftfl:£*J*>T-# 



*x. rh^^fX (^/i'7/Wo7x-iH *7fg. -r 
l-7^X7x -;l<7h>>*, fb7^X(3, 5 - > ; ( f 
ij7Mn.xf/i, ) 7i-;H tf^ifi. fhm 
y?7;Wo7i«;H r/WS-^A. fh^Wi 
—lVT)V 5 — "7^ . fh7^ (3, 5 ~ : J ( h 'J 7/1^ 

[003 0] &tz. [Cation f ]IH*yM^ 

ZtZimt LT^S. ^Sis&^f-^yttSr^ SB* 

y. ^;^~i7^f-3i-y. fnh*'J7A*f5)-y< ^ 
^-Wi/iti^^tt^lltC-ffc^Wtte^ LT ^4 J; 

wtfth t yft&nmfcMKMt LXit. h 'J To 

tVUTy^E: — »7^. MJ7*Wy^-7A, N , N — 
isX1-I\sT— l )—*7J*. N, N-2. 4. 5-^yTX 
f-;t-T— D— *7A, t°'Jv— "7 A, i/xf^t^ V— *7 
A, h'J^x^^yW^^^'V^. I- \)*^r)V7.)V7* 
-^A, h'j7iX/m*X7A. h'J (o-h'J 
yH *X*x7A, b'j7i-yWM-7i, 

j-. ij x^r7A, 7iO-fe^'7Af^flfS Z. b ifi 
X%hif. C\fL^zWfS.^i\.h^<riX\t i -j:\^. ztit>co 

ttty&mt. fflto*ffij&t2>i&tto-&x*fo~?xi> 
ck^L, ^^tti^ct K>mfcmmizmmitLtzi>nx'$> 

[0031] *nwcffl^4>ii«. cc ) ?m±wfc&to 
t Lxi±. 'j?*<bt>i mmtfrmxtti-zmmm 

1, 2. 1 3i«ilEf , SnK^ifcliZnlR^S: 
IX. TIB-JKst (11). (12) 4fc(i (13) Tfl 
[00323 (R 8 ) 3 A1 (11) 

i- «r L. < > t 1 o«4«flrfc3iaS*Cfc 

h. ) C«±')m«fi LTii. h'J^f-^T;u5- 
>7A. t-tjX^7il-$l7A, h'J-< V7>;PTA-5 

;p 5 07^ H, i-W 7 i-7i»7n 

;x>7Ay7a7^ H . -f yTf-zl-T/US-^A^a 
7 >f K^^r^f S Z b tfX-Z h , 
[0033] ( R 9 ) 2 M g (12) 
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h» ) Z(7)£ o ZtibaWscoMb tx . V 

X-T-/L 7"-r-^77'^y'>A, X^UVT^i^A? Q7 
A F . ^^7/#.y">A^07>f F, 

■VA;o7'f F . if;i^7/^y'?A7'a?^ h\ -fv 
7 >t b '1 -7 >- »> A ? n ^ 4* h\ A y 7°a tVP-? ^ 
i,*7J.^7u-?4 F , yW?^-y'>i,?D7'f F\ 7' 

[00 3 4 ] R 1 0 L i (13) 

[ 0 OSS] - it 6, o 5 ibmzKfi L < f 4 . hV**?V 
rii;;-';;,. F >)x.j-)i-T}l i— >7A S h 'J-fy^ 
ilT/l --^A. iSJI-jUTfoS.— >>A^D7^ F\ y>" 
l+iir;li..')A?n7'fF. y-'4" V 7' T/l- 5 - 
*ij.7\~t=> i F . >f)l,-7;l ;-'>Ay?D7'f F, X 
-T- a riii-^y^n?^', -f y 7>;l- T)l 5 -<■? 

[ 0 0 3 <.. ] MKHflalKfcl&lt* ( A ) m&Wktt& 
WHXl* ( K i ffittfUKMttaftJtii. ( B ) vgttffcBft 

f»> (3). (4). (5). (6) x-mzti 
i> ftftVi. xn *> fistg /w? >-ire£> § . 
< a ) mnfrMitswt ( b > imimtmi± ( aj& 

if) : ( Kc5t/r) -10:1-1:100 OCD^UJt** 
*f 4 L < fflv 1#tc4f$ L < (4 3 : 1 — 1 : 10 0 

nsmtfm t » it ( c ) wss&JMt^a £ ffl 

i^hico ( a > 38&»d:£tti: ( c ) mm^mit-^m 

(C ) tritft«ft^1iW)AllK ; FSfcO«*/HfcT' (A 
fifciH : (Clfcfr) =1 00: 1 — 1 : 1 00000W 

smmit i < mv^ii. l < « 1 = 1- 1 : 
i o o o o <?)m&xm^ t>tih. < c ) wn^sit^^ 
o o o o»t^itti6 fcULK^xes* 

;SS#;L&ir£4 4: (C)tl4«t*»t (AjR 
fr) : (Cfticfr) =1:1-1: 1 0 0 0 O^/WtT'fS 

[0037] ( B ) SttflJftWi**^ 5 y *^-9-> T- 

( a ) mu&mit&Wc ( b ) mmmmk 

to&Rl&f-iitl *) W litX' ( Aj&ft ) : ( BJSt> ) = 
100 : 1-4 : 100000 0#'JfF4 L < ffll^fl. 
ffi,Zi&£L<lZ\ : 1 — 1 : lOOOOOiOSEffl^'fflv 1 ' 

htth , ttz. (A) wEtemfc&tob ( c ) mm&& 
( c ) ^m±mit^va^>±m^Mtc o co^/^tT- 

( AfiJcTf ) : ( C =1 0 0: 1 — 1 : 1 0000 

o ommtm 1 1 < m ^ , 4 1 < a 1 = 1 - 



1:1 0 0 0 Qcr>&mx*mvit>tl&. 

[0038] §^£C. ( B ) v£tt(I^MM#te±&u^"?- 

t t>^%^. ( a ) sf^*ft£«;:*rr£ ( b ) isitft 
mmm-M±mmcrmt. (a> m^kic^aw 

. ( a ) Sf^JS^^ 1 1 /K=iW**Jtti 1 0 s 
- 1 0 0 0 0 k stmt L < . $ bdW L < (40 . 1. 
-lOOOkgtfcS. 

[0039] ( b ) ^mimnmM&M^^^^^x 
( a ) &&&mto&to£.m-& ( b ) «ttft . 

mzmmn^tiK ( a ) rnHLMiksm 1 ^Mzn-t 

S*J:b(40. 0 1 — 1 0000k g*W4L<< ZMz 
«f4t<(40. l-1 000kgm. 
[0040] ( B ) iSttfbWitSE^ffl^tt^iL^te^ 
t L < {iiS^Nay . 4 ^{4®ft^ffi*^ 

Effl L .fcBHtyft^-C* *«^, ( a ) Wm^itSm t 
( B ) vStt«fil!«^itt^tc«iIffi{4^v^v ( B ) vS 
ttflaWWfiSEtcW* (A) a^«fl:^ft«0»Jt(4-, 

(A^) : (Bj&fr)=0. 0 1^: 1 kg— It 
;P : 1kg OKI-C* &Zt tm £ L < . $ 4> tff 4 t 
<(40. lt/l-: lkg-O. 5 =tfV : 1 k g . #C«F 
4L<{40. 00 1^1/: 1kg— 0. 3t;l: 1kg 

[004 1 ] *^BBicfc^T. ttMESrW^rS^nftto 
V^Ti4#t$i|RS{4^r< . PHgEfrffifcLf. #fi!c^t^L 
T ^5Stt«:»fflE 4 t4t J *mmt L X ffl ^X 

z-£&mmizt3v>x i,mizwmtt< . z&wmzfto 

mwmmi>mzmmit%\,\ 
[0042] tezmnxis? ■< >m£mm&i&, 
m&xm. -ftcfrnxyv-ms, mania . m&m 
mmgLiz. wttMismn^'fixizhtiim-tzzttf 

[0043] ^wmwizte^x. m^amm^)^ 

[0044] $ fctc*wiifc*iivcii, tmmvfm 
7k&m ^x mwto%# 'J mmnz . u u 
7 ■< >z%mwz±mi-&xmz^Lxv>& , 
[0045] *m.mcD*uy < yn&mfmzm^x . 
>r >-*WHa^*-ti-c : Srs^^7 a vmismm. 

[0046] ULhW ( A ) a^JHfb^M. ( B ) SStt 
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T f&ffi -r & £ k #T S4.^k7 4 y*&JHHfMWI*5 

a x i* isn a ^rm^yM^±mmitm . > u # - r/t- 5 
h. mm-'^ryitmnmt ix. rn.it-? y^is*?^. 
iis^iNSWk lt . mfct 0 *7J>. mm^j ^^mor 

y, tf'jTWuy^ ^'jrr-ymco^'j^-vy 4 >\ 

•7 -f y k ffitt*: 7 -7-c7)it|t^i*T'S. & x^- v y - mk 

[0047] *Jfflizm\\C>tL& ( D ) HflcRfflflwOJB 

K 0 ft t >*^a=SricSI*#^ 5 k . @# 0 . 1-1 
0 0 0 ju m , SfiFLgti 1 ~ 1 0 0 0 n m<98l&K2 £12 

[0048] *»S^I/7 4 >'M^fflftBSE4fcii3ri' 

* ^«^fflB«*MKO«jac«#TfcS ( E ) * y 
imizfflm&*^W, &mik2—l 6<r>a-*^7 4 y 

&tMmvt*is7 4 ytmt t< . x*i^y, 

>\ 1 -7'-f>\ 4 -X-f-;L - 1 -^->--r>-, l-'VSf 
-fey. 1-;*?t>\ xf-U>-^<7)a-3i-l^7^> : 7' 
^yxy. 1, 4 -Mlfyiy, 5 - xf 'J -f > - 2 
-y^tf/M^y. yy7o^>'^yx>\ 4-^f-/u- 

1, 4-^fyX^ 7-y^/U~l. 
^y&<7)*&k&£tf4m'& s Jz-y ; y^n/fy. y? 

iiijtJ-fcrffloTi, i^U. 2fIJ^OiI-£j£#k LTffl 

[0049] 2HfcU:£>:*U7 -f ✓Srffl^Tf lifi^ar 

ff ? ^tcii . s v vmmzm&&wzma l . 

[00 50] aWMfctttU? -f >»-&WI«IE43tt45|-U- 
7 -f >-a-^ffllltt:^rffl^Ti^<ifi-^Srfif^^a^ 



LTti, *17< >S-&fflttJ«ifcU*U-7 < >'fl-&ffl 
Hf«JK>: ( E ) ?fl/~7 a yim^L'j hjktPChtitt 

'mzmmtzixt^fjK BUc-i&mi- 5 0- 1 0 ox:. 

*F£L<ii-2 0— 6 or. J:Dff*L<li-l 0-4 

i±mt}&KTx\ mwx'mfo-t&msizMmmfrT 

[0051] *%pmz b i> %r a-^tcffl .< 
>{i, xfi/>-. Tofuy. i-7'x>. 4-xf-yi- 

- 1 -^>-r>\ l-'sJf-fey. 1 -tT^t-V. X^-L- 
>f«a-^7^;^yxy, 1, 4-^-f^ 
x>\ 5-xf-'Jf 1 >'-2-y;P-m^>\ y->7n^ 
^y'ly. 4-^-»fv ; x>-. 7- 

^ <>hfu- 1 , 6 -jj-^ ^ : Jx.ym^ms xwm&i? 

xy : y^n/f/', ^^n^yT-y^toS^b-7 < 
ymtWrf hti, x^u->-h7°Dt°u-y, xf-u-> t l 

- 7"-f >'W i 7 IZ 2 aOjftfr . ft & V itiXf - b >' 1 7*0 

b°u-yh7,^L-y. xfi/Vi i -^-tyfcxfi/ 
y , xfi/y fc 7°c? b° b ■ y k xf 'J -r y y ypstf/i'* >o 

[0052] *^(Ci>UT{i . ( A ) W&£W,ik&®> 

*• 2a3aia±ffl^T:fi^*fif -5 1 1 wc**. it 

[0053] *^{~fc^T, tU7< ycoa-^Ji^ffi 

x*?roi%&. mv>& mm±— mzm^< » ^ wtsiigrc* 

y. ^fyiy. 7°o^s°^. ^fv7^y. ^y^y. ^7° 
^>-. y?o^ty. *v yy*6«w^*L, 7°uh" 
uy. l-y^^. l-^-by. l -Wrvuzo 

[oo54] ^wMizx^mim^x^uy 4 >m^ 
#&gmt?>±x\ tt-^-jas. m-smm. *^ee*. * 

7 k^fi-^^m^o^T^tcffll^Ji^i *\ 

a^SKJi- 10 0-30 Or. ±*ttSr#^-fS fc 2 
0-3 0 0°C. «tx^y:&S-£tt£«E£T«Tr 
l>*I^{i 1 2 0-3 0 0*C>WffS k< . ilffifi^t'Ja- 
1 0-2 6 Or. X7'J-i^. 5WBfi^)*&tt±6 
0-1 2 0X^)«BB"Cfr ^tmui. S-^o#^{i 
#7-nt^Cj:r»TMI»//. 1 0#— 2 0B#P B lOiEBI 

^E- 3000kg/cm ! GCOmWXff 0 Z ttf 

x-*h. ttz.-gL&m izi<m?c k £ m v ^ jt^a 
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[0055] 

[0056] keu. -r^-c^. mnLtzmmh^ 

fci§$Ei4 . i"^T Pergamo nttSBtr ^> r P u r i 
fication of Laboratory Ch 
ernicals 2nd Edition j ^(CjtEtfr?) 
4H3K>*?£fcJ: 9 , IMS. fc«4fcl4KBtS5:?T->*:. 
[0057] jffi£&JMfc£tttf>H®4. NMR ( H*« 
^ttM GPX-400I NMRM^ai) fcffl^T 

[0058] MI, HLMItl ASTM D-123 
8lzM^XfflfeLlZ. MIti2. 16kgfl, HLM 

1142 1. 6kgffilTfi-)fc. 4fc, Nffll. HLM 
I /M I <7>Jt&^li\ 

[0059] Hftfeffll 1 

< 1 ) T/U^^aWJRT. t'X 

(y7Wa7 4 S) (904mg. 6. 64 

mmo 1 ) lyaVy^fCML, 
■CWRLfc. ddTlf^il^^Sr - 7 S'CIC^JPL, 

1 . 6 N{7)y;l^V;P7"f-;HJ-^^A (n-BuLi ) 
^MT^IWR (1.59 NjffiK. 4. 5mL 7 . 15m 
mo 1 ) *»9>o< OfcSTFU »G»*fc-7 8T;C« 
-5^.4430 $HHfP LiZ. Z Z^O's^ & ^T-f-h 
7^f;Lxfl/>y*7Sy (TMEDA) (1. Om 

1,6. 6 3 mmo 1 ) £Vp-o< OiSTL. .TCORJEE}§ 

( ^ f^x7 * y ) y v 'j ^j^mmi^co 
tvwRmizm^fz. mz, wnsx-vyrmizfun 

h iJ7x-;L-y7 >' ( 1 . 94g. 6. 5 8 mmo 1 ) 
£ i: 0 . >- 10ml iijil/ h/lX>- 1 0 m 1 T'# 

L7t . i <75i/ a L>^«5r - 7 8*CC&fi] L^f* % 
(;:-£-fi!c L/v: fx ( *iVHiA 7 4 7 ) X 9 — F >; f-? 

(l'J7i-A'y7>') ^^1. 2 9gl:f|/;. 
[0060] i C XncAltc fX ( y'y f/V*X7 -f 
./) ( h i) 7ju-)V >3V) ( . 1 • 2 2 s. 3. 
0 9m rn o 1 ) r 7A'^>'#I^Ttyi U'^^f 



3R I , 'v* > 2 0 m 1 t;@ig $ -ttz <. eoJ&fitfS r ~ 
7 SrtC^iDL ■. -HUC 1 . 59N«n-BuLiM 
■f >- if B ( 2 . 1ml. 3 . 34 mm o 1 ) < 0 

fcflTF Lfc . Z?M&mm* - 7 StCS-j £44 3 0 
iHSftUSS. TME DA ( 0 . 5ml. 3 . 3 1 mm 
o 1 ) £m>o< <0tWTLfz. Z<rMfciWMZ&f&&& 
Ltttfb-WffiL. EUESr^SS-fr. fx -;-/i- 

*X7 -f / ) ( h 'J7x-^7y) ^^H'jm 

^y'x^y;l/a-'7i, h OfnyJ H (CpZrCI 
3 ) (815mg. 3. 09nimol) ItO. y'xf- 
;l x-^;iy 2 0 ml (C^?l§^ . CiO^SM^ - 7 8 
-acifciPL. 3WJirPf8L^fx (y7fMa7< 
y ) ( h ij 7 x -/I -is y/)^^-K'Jf7 AigJifttf) 

sai-^ifcta^H** ( i ) i • 41 g$#Jt. 

■rfUi^? D^y^yX^Hi fx ( i^'y *)V*X7 

[006 1 ] siP-NMR (i)J)tiWi«: C 6 D 6 ) :-l 
5. 0 4 p p m , -18. 36ppm(J:69. SH 
z) 

"C-NMR (jfg^ijHE: C 6 D 6 ) : 15. 56pp 
m, 14. 64ppm, 13. O.Oppm, 11. 51 
ppm, 24. 2ppm, 117. 4ppm, 137. 
7.3 ppm, 136. 76ppm, 133. 5 2 pp 
m, 130. 58ppm 

(%m<omw) ftizftz>tutiw&£msB.ft < 1 ) 

V v?ft 10. 4 m g^j-IX L . 41ml» h;l/X>T' 

-t>- (MAO) (MV—T7Y (m 

«10. 4 w t % ) 3 . 3ml SriBT LT#'/lfe^fi4 

MSM ( 1 ) 

[0062] (x^-ly > ) SSSSimT. 2 1 <?> 
Xf > ly XM^t- h 7 1— 7(C . N )l JZ > 1 0 0 0 m 1 
tiilXMAO (*V-7?7 (1*) m. r^s-^A-t- 
110. 4wt%) 6mlS#AL. 7 0X;C#aL 

y^ff^'O. 6MP a t^ioCMU:, -ICtCTt 
{=ISt!tJt««Kg?a (1) UmlEAl. fi^*r^te 
LJt . 8 0 x:fcl««r 1.5 0 Mfi&£&ff 

V\ h 9 \s-7~lZX.? J-A- 1 0 0 rn 1 SrEAL. 
ff£ $• ib ,t , OIS* . 3 0 g f »J xf W > 
fc. C(7);K'J I {40 . 0 6 g/ lOmin. . 
Nfgi41 IX'h^tz, 

[0 06 3] mtmi 

(xfuyhi-^t^.)*!^) m.mnm%T. 2 

1 iOX-fyiyX^— hy»ly-7't. l-^try 2 
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(11) 



*m*¥- 1 1 -2929 1 1 



Orn 1 , K>UX> 1 OOOin 1 fcil/MAO (W.V—T 
9 V (tfc) SL 0. 4wt%) 6m 

1 TOtCffiSLfc. ate. ^--h^l^-r 

icx^- V >*r^A L s x^-U >ftKW0 . 6 M P a i: * 
I.J::HzfS5tUfc. £wfc*fcWRLfc«*»SI ( 1 ) 
£ 1 m l ffAL. M££BfflfcLfc. 1^*S0 5 C(; 
«tt L, 2 6 ftmm^i'frVK h 9 \s-7lzx.-? / 
-/l-l OOml £EAL, S^tffjtLfc. £cr>mm. 
34g«xfby- l -^**>£JI&f*$:*f^., 
*'JV -CO M Hi 0. 07g/10rain. . Nfiii 1 
7 . MUft (DSC) (il 16. 9ttl>-5!t s 

[00 64] HfiM3 

XMmTft6*lfc»?6J(JK# ( 1 > 
?>-x.U>7 t g{ l Zb . 2mgML 8rn 1 <50t-;UXy 

;^"7i> (TIBAL) (0. 848mol/l. A 

ik^skki 2m i ) zmrLxwm&iommz'&ti. 

Zcr>mmzPh s CB (C 6 F 6 ) 4 9. 2mg£jD 

i mmmn l. imm® ( 2 > 

[0065] (xfl/VOi^) g#f?ffl:^T, 2 1 <0 
Xr-yls^m*— b 9 Is—T'lZ h/l/X>- 1 0 0 0 m 1 Sr 

^ySr^AL. x^U-y#ffi#0. 6MPafc2:S J: 
deRJgLfc. ££i=*CHRUa*«»* < 2) £2 
mlJEAU M-S-fcBBteLfc. *^iaKS:S0 o Ctc^ 
L. 6 0WSm&iff*\ *-h9U-7lZJi9S—Jl' 
100ml SrJEAL, 2 6 

gC5tf-yxf~i^&f#*:. i^jK'Jv— «M HiO. 0 
6g/10min. . Nfflfi 1 IX'h^fz. 



[0066 ] 3Ufcf&|4 

(Dttl^MS!) t>'t 'J n-?--f h 2 7 0 g ({&&-&:? x 
*a (Me 2 PhNHC 1)111 g^A^^Ml 0 1 C: 

in/:*:. -znimmzmiLti®. s-nx-mi 

tz. -icnm. «E«S*L. 3Etttt±£lirt:. 
[0067] HMffl 1 Ti#£>i^»£«fi!cfr ( 1 ) * 
/^y?fi:0. 6mg#BSlL. 1 Om 1 <r)b/ix>- 
T*« I . mWZcim i i%tz . - ii£ h 'J i y -f+>VT 
yPS^A (TIBAL) (0. 848mol/l, b 

/ix v mm i . 2mi> zffirLxim&nmmzn 

JPX. lBfianHfL. (3) Sr»fc. 

[oo6s] (xf-u- yvms) m.mnm%T. 2 1 <o 

XT^L-XiSbr- h 7 U-7Ch/l-xy 1 0 0 0 rn 1 Sr . 
3fAL, 7 0'C£#iBL£. &tc. *-Y9V-J'\ 1 -3- 
fl/y*9AL- xf-l^>^EE* £ 0. GMPai^J: 
3K»Jit«r. iCt;*KIRI»L^«9SSSSK (3) 
SEAL. «#SrffliteLfc. *-^«aKSr8 0X;H«» 
L. 6 0#IS»&£firv\ .t-N^U-/tx^/-;l- 

10 0ml SrEAL. fi£S:ff.il:L;fc. -?-<D*SSI. Sg 
cDrK'Jx^ygrfi*:. 

[0069] 

[«ffi<o»*] *W5Jt=J:*Uf. 

TtiOfH, ^aSr* [)^"U7-f >'2r U.mmzW3kt let 
tfX'£Z>. 
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